The emission characteristics of nanolasers are investigated, using a fully quantized laser theory. The active medium is treated as consisting of inhomogeneouslybroadened semiconductor quantum dots embedded in a quantum well. Threshold behaviors, in terms of intracavity intensity, coherence time and second order correlation function are computed during nonlasing to lasing transition. Comparisons are made between a conventional nanolaser configuration and when approaching unity-spontaneous-emission-factor or few-quantum-dot situations. A motivation for the study is to contribute to discussions involving recent nanolaser experiments, in particular, those relating to thresholdless lasing.
